This paper seeks to improve on previous estimates of the impact of immigration on native wages by using an occupational segmentation approach that directly controls for regional migration and other shifts in native-born labor supply. The labor market is segmented by occupation in order to determine which, if any, native workers tend to be vulnerable to increased immigrant competition for jobs. The results suggest that nativeborn workers in the primary sector are the main beneficiaries of increased immigration, while native-born Hispanic females in the secondary sector are the most susceptible to downward wage pressures.
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Introduction
Increased immigration in recent decades has led to concerns over the displacement of native-born workers and the possibility of lower wages for those native-born workers who must compete with this immigrant labor pool. The intensity of competition between native and immigrant workers, however, will not only be a function of the size of immigrant flows, but will also depend on the ability of immigrants to enter occupation segments that are compatible with their human capital characteristics and the extent to which those jobs are occupied by natives.
If immigrant and native labor are highly substitutable in a particular labor market, then an influx of immigrants into that labor market will cause native wages to decrease.
On the other hand, if immigrant workers face barriers to entry in particular labor markets or do not have the skills to be competitive, then the wages of natives in that market will not be affected by immigration, except through general equilibrium effects. The question, therefore, is which native workers, if any, tend to be vulnerable to increased immigrant competition for jobs?
Empirical results from previous studies suggest that traditional human capital segmentation based on educational characteristics may not be adequate to identify those native workers that benefit, or those that are hurt, by increased immigration. For example, many have found ambiguous effects of immigration on less-educated blacks and Hispanics who are presumed to be the most substitutable for recent immigrants (Borjas 1994 ). This does not seem to be theoretically consistent with evidence of larger low-skilled immigration flows unless labor markets are segmented. Also, findings of negative immigration effects on wages of higher-educated Hispanic natives runs counter to the 2 presumed complementarity (or at least, minimal substitutability) of this labor with lowskilled labor (Pedace 1998) .
One response to these unexpected results is that educational characteristics alone are not sufficient to define distinct and meaningful labor market groups. Labor market segments are determined, in addition, by industrial structures, worker organization strategies, and/or technology (Rosenberg 1989) . In other words, some individuals in a cohort with identical educational characteristics may find high-paying jobs with good working conditions while others are involuntarily placed in low-paying jobs with poor working conditions and few opportunities for advancement (Leontaridi 1998) . Therefore, the significant negative effects of immigration on native Hispanics with a high school education may be reflecting intense competition between these workers in a confined-set of occupations and not competitive pressures faced by the entire group of similarly educated workers.
Occupational segmentation may provide a better framework for addressing the issues of immigrant competition in the labor market by controlling for unique wage setting mechanisms in various occupations (Dickens and Lang 1985) and the possible relegation of workers into labor market sectors independent of their human capital attributes (Castles and Kosack 1973; Piore 1979) . 1 Segmented Labor Market (SLM) theorists have long debated the precise criteria that should be used to segment the labor market. This paper is not an attempt to contribute to those debates (i.e., it is not an attempt to prove the existence of distinct wage setting mechanisms nor does it rely on the existence of mobility barriers), but instead 3 uses an existing form of labor market segmentation to estimate immigrants' effect on wages for specific occupational groups. In addition, labor mobility controls are included in order to mitigate possible omitted-variable bias resulting from the failure to account for the migratory response of natives to increased immigration (Card 1990; Borjas, Freeman, and Katz 1996) . Other studies have controlled for the concentration of immigrants across industries or occupations (e.g., Bailey 1987; DeFreitas 1991; De New and Zimmermann 1994; Marcelli 1996; Roy 1997) . The contribution of this paper is to include explicit controls for internal migration and other shifts in native-born labor supply.
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Workers who are in direct competition with immigrants will adjust their labor supply, but may not physically move from one area to another. In particular, native workers may respond to increased competition in the labor market by dropping out of the labor force, becoming self-employed, changing occupation segments, and/or physically migrating. Consequently, controlling for "labor market mobility" may be as important as physical migration in addressing possible omitted-variable bias.
Immigrants and Occupational Segmentation
SLM theorists have developed an extensive body of literature that attempts to identify and understand the nature of the occupational hierarchy. SLM theory claims that the labor market is divided into two major sectors, the secondary and primary. The secondary sector is characterized by the absence of job ladders and lower wages, while the primary sector offers well-defined promotional paths, job security, and higher wages 4 (Gordon, Edwards, and Reich 1982) . Each sector, therefore, has a unique wage-setting mechanism accompanied by an institutional structure that appears to constrain movement from the secondary to the primary sector (Dickens and Lang 1985) .
3 Dickens and Lang (1985) show that two distinct sectors with unique wage setting mechanisms exist. However, the existence of a unique wage setting process is not a sufficient condition for the existence of segmented labor markets. Labor mobility barriers and, more specifically, the rationing of primary sector jobs is a necessary condition (Boston 1990 ). Dickens and Lang (1985) and Boston (1990) provide evidence that occupational mobility barriers are significant, especially for minority workers.
Since secondary sector jobs are associated with lower social status and greater cyclical unemployment fluctuations, the native workers, to the extent possible, will tend to remove themselves from those labor markets. On the other hand, it has been argued that immigrant workers will, in general, be relegated to the secondary sector. As Piore (1980, 50) says, …the labor force for secondary jobs tends to rely heavily, although not exclusively, upon preindustrial groups and classes…the migrants (foreign and domestic), the rural workers, and the women are attractive precisely because they belong to another socioeconomic structure and view industrial employment as a temporary adjunct to their primary roles. Piore's (1979) earlier work also stressed the importance of immigrants' ethnic, cultural, and economic backgrounds in their willingness to accept employment in the secondary tier. With this view, immigration could be seen as causing lower wages and native-born job displacement in the secondary sector, but perhaps simultaneously increasing wages and employment for workers in primary sector jobs by serving as complements in production and/or creating additional demand for the goods and services produced in that sector. Tables 1 and 2 ) support Piore's (1979 Piore's ( , 1980 view that immigrants are likely to be concentrated in secondary sector jobs. An examination of recent immigrant concentrations by labor market segment reveals that the average concentration of immigrants is more than three times as large in the secondary sector as compared to the primary sector. Therefore, special attention must be given to this if research in this area is to accurately determine which natives are harmed by increased immigration and which natives benefit. 4 DeFreitas (1991) attempts to determine the impact of immigration on native workers in specific occupational segments. Three unique segmentation schemes are used: Oster's (1979) peripheral/core industries, immigrant intensive/non-intensive industries, and low-skilled/high-skilled workers. The latter defines workers employed in operative, fabrication, laborer, food preparation and service, and cleaning and building occupations as low-skilled. The results for the low-skilled sector indicate that, in general, recent immigration does not exert downward pressures on wages and employment of natives. In fact, for native-born white workers there is a strong positive effect on wages associated with increased immigration. The results for workers in the peripheral and immigrant intensive industries are similar to those in the low-skilled sector. Marcelli (1996) also segments the labor market into two sectors. In this study, lower-skilled occupations consist of sales, administrative support, service, farming, forestry, fishing, precision production, craft and repair, operators, fabricators, and 6 laborers; and higher-skilled occupations consist of executive, administrative, managerial, professional specialty, and technicians and related support. The study focuses on the impact of illegal immigration (most of which are likely to be recent arrivals) on the wages and employment of native workers in these labor market segments. The findings suggest that illegal immigration has, for the most part, a positive effect on earnings and employment for lower-skilled native-born males across all racial groups; females, on the other hand, experience some negative effects (especially Hispanics) but these tend to be small. For those in higher-skilled occupations, the positive effects on earnings and employment tend to be larger for males, but females are negatively affected to a larger extent than lower-skilled females.
Estimates of immigrant distributions (see
The results, according to Marcelli (1996) , are consistent with the SLMs view, except for the negative impacts found on higher-skilled females. They suggest that females in the secondary sector face downward wage pressures due to increased foreignborn competition, while males in the primary sector are the principal beneficiaries of larger concentrations of immigrants.
The hypothesis of this paper is that the DeFreitas (1991) and Marcelli (1996) studies have underestimated the negative and positive impacts of recent immigration on workers in the secondary and primary sector, respectively. The reason for this is that there has been a failure to adequately control for shifts in native-born labor supply when immigrants enter a local labor market. DeFreitas (1991) controls for recent in-migration of natives into a particular region and Marcelli (1996) employs a similar technique in controlling for recent out-migration. However, both overlook the effect of net migration.
Since labor market supply is a function of net migration, and not merely in-or outmigration, those variables may not provide an accurate estimate of the net labor supply shift in any specific region. A region that is characterized by large in-migration may, at the same time, also experience a significant amount of out-migration. 5 Similarly, a region with minimal in-migration may experience even smaller levels of out-migration.
In either case, measures of net migration will provide a more accurate representation of labor supply conditions in a given region. For example, suppose that some local labor markets that have large flows of in-migration have an even larger flow of out-migration. The expectation is that the net reduction in labor supply will increase earnings, ceteris paribus. This does not imply, however, that larger flows of in-migration are associated with higher earnings. Nevertheless, without simultaneously controlling for in-and out-migration, the empirical results will tend to underestimate the negative effects associated with in-migration. These measurement errors may provide an explanation for the insignificant and unexpected (i.e., positive) signs of the migration coefficients in the DeFreitas (1991) and Marcelli (1996) studies.
Natives and Labor Market Mobility: A Model of Labor Market Outcomes
In addition to physical migration, any analysis that attempts to determine the impact of immigration on wages and employment should be concerned with other shifts in labor supply. It is expected that workers in direct competition with immigrants will adjust their labor supply, but may, or may not, physically move from one area to another. In 8 particular, native workers may respond to increased competition in the labor market by dropping out of the labor force, becoming self-employed, changing occupation segments, and/or physically migrating. Since immigration and native labor supply in a given labor market segment are expected to be negatively correlated, if any of these movements are ignored, empirical estimates of the impact of immigration are likely to be understated.
The importance of capturing different types of labor market mobility is highlighted by Heckman's (1993) empirical work, which shows that labor force participation decisions are largely affected by wages. In other words, if the labor force participation decision is elastic with respect to wages, then many native workers may simply drop out of the labor force in response to increased immigration and subsequently lower wages.
Occupational mobility may be equally important. Eck (1984) , for example, finds that approximately 17 percent of men and 24 percent of women who were employed in 1980 and also living in the same residence in 1981 were not working in the same occupations by then. In addition, empirical studies on labor market segmentation find more upward occupational mobility than was initially suggested by the dual labor market view, especially for whites (Rosenberg 1989). 6 It is expected, therefore, that labor market movements out of the secondary sector will be negatively correlated with increases in immigration. If wages in the secondary sector fall as a result of immigration, then workers will be attracted to relatively higher wages in the primary sector. This may be followed by an increased movement into the primary sector by those secondary sector workers who are most mobile. Other workers that are not attracted by the relatively higher rewards in the primary sector or cannot find 9 employment in that sector may opt for self-employment or simply drop out of the labor force. Consequently, an empirical model that does not control for these factors will generate coefficients on the impact of immigration that are biased down.
There are three sources of migration that can affect native workers' labor market outcomes in a given segment and metropolitan area; resident native-born migrants, 
where the x, j, and s subscripts represent age, MSA, and labor market segment (i.e., primary or secondary sector), respectively; the n and f superscripts represent native and foreign-born; POP is a measure of the total size of the population, SR is the survival ratio,
S is a measure of labor supply (i.e., those in the labor force), E indicates the measure is an expectation (without any migration), and M is an estimate of net labor migration. Another shortcoming of previous work addressed with this structure is the ability to measure differences in migration by skill group. It is expected that native migration will be greater for those in high-skill occupations since those labor markets tend to be regional or national while low-skill labor markets tend to be localized (Ehrenberg and Smith 1997) . The method employed in this paper provides estimates of net labor mobility for each sector of the labor market.
One limitation of these migration estimates, however, is that it is not possible to distinguish between the different types of mobility. In other words, if the expected number of individuals in an MSA and occupation segment differ from the actual number, then it can only be said that one of the above mentioned forms of migration has taken place. It is not possible to determine whether these individuals physically migrated, changed occupations, turned to/from self-employment, or dropped out/entered the labor force. Any or all of these movements will be captured by this method of measuring net migration.
7 See Pedace (1998) for a discussion of the survival ratio.
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The Data
This paper uses two Integrated Public Use Micro-data (IPUMS) samples of U.S.
census data: the 1980 "B" sample and the 1990 "1%" sample. Both have sample densities of 1/100 (Ruggles and Sobek 1995) . These data samples, together, are used to obtain estimates of native-born labor supply shifts. The latter is also used for the regression analysis.
The samples for the migration calculation of equation (3) In addition, the regression samples were restricted to native-born individuals aged 16-64 who reported all the necessary personal and employment information and were civilian, non-student, wage and salary workers.
Measuring the Impact of Immigration by Labor Market Segment
Boston's (1990) classification scheme is used as a model for the occupational segments created for this analysis. Although Boston (1990) uses the 1983 Current Population Survey to cluster occupations into a primary and secondary sector, the 12 occupations are matched with compatible IPUMS codes. Tables 3 and 4 provide a detailed description of the primary and secondary sector segments.
Once labor market segments are created and estimates of native labor market migration are obtained, an augmented human capital equation is estimated separately for the primary and secondary sector:
where the i, j, and s subscripts represent individual, MSA, and labor market segment, respectively, log w is the natural logarithm of the weekly wage (annual earnings/number of weeks worked), EDUC is a vector of categorical variables representing education groups (e.g., high school graduate, some college, etc.), AGE represents the respondent's age, The geographic regions of metropolitan areas were matched across the 1980 and 1990 samples using a procedure similar to that adopted by Bound, Jaeger, Loeb, and Turner (1997) . Out of 132 MSAs, 126 are 13 group effects, which has been largely overlooked in this literature. Since the immigration and labor mobility variables are at a higher level of aggregation than the dependent variable, the residuals will no longer be independent across all individual observations. Instead, the error term will contain a component that is common to all individuals belonging to the same group (i.e., MSA). The consequence is that standard errors will tend to be understated and the likelihood of finding statistically significant coefficients will increase (Moulton 1986 ). The wage equation, therefore, is estimated with unadjusted and group effects adjusted standard errors.
Endogeneity Issues
Before proceeding with the estimation of the parameters in equation (4), the possibility of endogeneity bias must be explored and, if necessary, remedied. The possible endogeneity bias results from the expectation that immigration and labor market migration flows will be at least partially determined by wages, and therefore, not exogenouslydetermined variables.
If variations in the concentration of immigrants and net labor migration cause variations in wages and not the reverse, then the corresponding parameters in equation (4) will provide an estimate of that relationship (keeping all other factors constant). However, standard OLS estimates will be biased if these labor movements are responding to variations in wages. If workers tend to locate (or relocate) in MSAs or labor market segments that offer the greatest rewards for their skills, as we might expect, the immigration and net migration variables (I/N and M/N) will be endogenous in the wage matched and included in the sample. 
15
The use of these instruments can be justified on the following grounds.
First, Bartel and Koch (1991) find that the concentration of countrymen is an important determinant in the migration decision of the foreign-born. Also, the migration of nativeborn individuals is responsive to the size of the foreign-born population (Bartel and Koch 1991; Filer 1992; Frey 1995) . Second, the unemployment rate is a measure of economic opportunities and the risks associated with migration. High unemployment rates should discourage workers from relocating to those areas, while low unemployment rates are likely to signal greater labor market opportunities. Finally, the average yearly income from public assistance is also used as a proxy for the incentive (or disincentive) to risk job search in a new area. The lower the available public assistance, the lower the incentive to risk job search (DeFreitas 1991). In all regressions, a generalized method of moments (GMM) specification test is used to ensure the validity of the instruments. The test regresses the residuals from IV estimation on the set of instrumental variables and examines their relationship. 10 In all cases, the null hypothesis of no misspecification bias fails to be rejected. Table 5 contains the estimated coefficients from the primary sector weekly wage regressions. In general, larger concentrations of recent immigrants in the primary sector are associated with higher wages for native primary sector workers. Prior to controlling 10 Hausman (1983, 433) and Newey (1985) provide a detailed description of this test.
Econometric Results
Primary Sector Wages
for labor migration, positive effects on native weekly wages are found for both males and females of all races. Surprisingly, even after controlling for labor mobility, many of these results do not change significantly. A 1 percent-point increase in the concentration of immigrants in the primary sector is associated with a 2.9, 1.6, 3.0, 2.7, and 2.0 percent increase in weekly wages for white males, black males, white females, black females, and
Hispanic females, respectively. For Hispanic males, however, a positive and significant effect of immigration on wages becomes insignificant after controlling for labor migration in the primary sector.
In addition, the native labor mobility variable for the primary sector appears with the anticipated negative sign and is significant in all regressions except those for black females. The results suggest that a 1 percent-point increase in the rate of net labor mobility to the primary sector is associated with a 0.5, 1.0, and 2.1 percent decrease in weekly wages for white, black, and Hispanic males, respectively. Similarly, there is a 0.5 percent decrease in weekly wages associated with increased native labor mobility for Hispanic females. Similar to the primary sector results, the labor mobility coefficients are, for the most part, statistically significant and of the expected sign. This implies that migration and labor mobility are perhaps more important determinants of the wage-setting process in the secondary sector than was originally believed. A 1 percent-point increase in the rate of labor mobility is associated with a 0.5 and 1.1 percent decrease in weekly wages for white and black males, respectively. In addition, an identical increase in the rate of labor mobility results in a 1.3 percent decrease in weekly wages for Hispanic males and females.
Secondary Sector Wages
The importance of controlling for labor mobility dynamics in obtaining unbiased estimates of the impact of immigration is also evident in the secondary sector regressions.
For black and Hispanic males, a positive and significant immigration effect becomes insignificant after incorporating labor mobility controls. Similarly, a positive, but insignificant immigration effect for Hispanic females becomes negative and significant after including labor mobility in the wage equation.
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Discussion and Conclusions
This paper has investigated the impact of immigration on the wages of native-born workers using an occupational segmentation approach. In particular, the objective of this study was to address the ambiguity generated by some of the results from previous work.
For example, Pedace (1998) finds that there are no significant negative effects of immigration on the wages of less-educated natives (those commonly assumed to be the most substitutable for immigrants), but there is a significant negative effect on the earnings of higher-educated native Hispanics which are assumed to be less substitutable for immigrants than less-educated workers. The problem, however, is that these studies have failed to capture changes in native labor force status and occupational mobility which may have labor supply and, consequently, wage effects without any form of physical migration (or change in residence). Furthermore, by treating immigrants with similar human capital characteristics as a homogeneous group, previous studies may have failed to adequately capture the extent of immigrant competition for jobs faced by more meaningful labor market groupings of native workers.
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This study segmented the labor market into a primary and secondary sector in order to see whether this would provide better estimates of the competition resident natives face in the labor market from recent immigrants and migrants (both native and foreign-born). In addition, if some natives with a high school education have secondary sector jobs, this type of segmentation will provide a better understanding of the 19 competitive forces in the labor market.
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The adopted segmentation approach by extending the survival ratio method of estimating migration to include other forms of labor mobility would also mitigate various forms of existing omitted-variable bias.
Some results support prior expectations, but anomalies are also present. Results consistent with expectations include the considerably larger positive effects of immigration for primary sector workers. This may suggest that primary sector workers are in a better position to take advantage of supervising and managerial opportunities when new immigrants enter that sector. The existence of job ladders in the primary sector suggests that such opportunities may be present in those occupations.
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Another possibility is that immigrants boost aggregate demand and serve as complements to native workers in the primary sector. Simon (1989, 186) , for example, claims that
Immigrants influence productivity both in their special roles as immigrants and in their general roles as additional persons. As immigrants, they bring new and different ideas from their old societies to their new society which may lead to useful improvements. As additional persons they increase both directly as additional ingenious minds, and also indirectly by the impetus that their increased demand and consequent increased production volume gives to productivity by way of learning by doing.
Other results consistent with expectations are the smaller positive, and sometimes insignificant, effects of immigration on wages in the secondary sector. Since job ladders 12 Perhaps different results would be obtained by changing the labor market segmentation scheme, but occupation distributions using Boston's (1990) method are nearly identical to other dual labor market definitions (e.g., Gordon 1986) . Others have argued for occupational and industrial criteria to define 4 or more segments, but reliable immigration and labor mobility rates cannot be obtained for these smaller labor market groups with the available data. Therefore, this type of analysis is left for future work.
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are virtually non-existent in the secondary sector, workers are not likely to have opportunities to take advantage of supervisory roles. Even if some movement is possible within the secondary sector, the rewards are not likely to be as great as upward occupational mobility within the primary sector. For example, the transition from farm laborer to farm foreman, or from waiter to bartender, are not likely to be as rewarding as the movement from bank teller to manager. Therefore, the largest benefits of increased immigration will accrue to those that hold primary sector jobs and those that successfully transition from secondary to primary sector employment.
One anomaly, however, is that some Hispanics do not seem to benefit in a similar fashion. Recent immigration does not have a significant effect on Hispanic male wages, and in the secondary sector, Hispanic females are negatively affected by increases in recent immigration. So, why are the experiences of Hispanics different from other groups? Is this the result of an institutional structure that acts to maintain the existing ethnic composition in the occupational hierarchy? Are Hispanics in the lowest positions in the occupational hierarchy both between and within sectors? These questions must be addressed before any negative effects on the labor market outcomes for these groups can be attributed solely to immigration.
Some evidence, however, implies that the answer to these questions may be in the affirmative. Tienda and Guhleman (1985) , for example, find that only 27 to 57 percent of the gap in occupational status between Hispanic and non-Hispanic women would be closed if they had the same human capital characteristics. They also find that the average status level within occupation strata (e.g., operative and laborer; clerical and retail sales;
13 In order to determine whether immigrants create those opportunities for native-born workers would 21 services and crafts) is lower for Hispanic women compared to their non-Hispanic counterparts. Hispanic women, therefore, are disadvantaged because they tend to hold positions that are the lowest on the promotional ladder and are likely to be the most accessible to recent immigrants. The significant negative effects of immigration on wages of secondary sector Hispanic females suggests that they may indeed face increased competition in the labor market.
The positive effects of immigration in the secondary sector for other native workers (e.g., white males and females) may seem puzzling, but one possible explanation is that any initial immigration effect has simply been offset by a virtually simultaneous increase in demand for labor in these occupations. Assuming that the demand for labor in secondary sector occupations is relatively elastic (i.e., 1
), an increase in immigration will initially reduce wages and employment levels for natives, but the increase in total employment will outweigh the reduction in wages. The wage bill will therefore increase, which may create a series of demand effects that cause equilibrium wages to rise. Future research, however, should attempt to determine how these effects are propagated through the economy, since this explanation implicitly assumes that these positive demand effects disproportionately affect high-immigration areas. require a detailed firm-level analysis and is best left for future research. Standard errors in parentheses. All equations estimated with the natural log of 1989 weekly wages as the dependent variable. Samples restricted to primary sector, non-student, civilian wage and salary workers reporting the necessary labor market information. The concentration of immigrants in 1980, the unemployment rate in 1980, and the average yearly income from public assistance in 1980 are instruments used to predict the concentration of immigrants and the rate of labor mobility in 1990. The partial F-statistic is significant at the .01 level of significance in all of the first-stage regressions. A Generalized Method of Moments specification test was used to ensure the validity of the instruments. Standard errors in parentheses. All equations estimated with the natural log of 1989 weekly wages as the dependent variable. Samples restricted to secondary sector, non-student, civilian wage and salary workers reporting the necessary labor market information. The concentration of immigrants in 1980, the unemployment rate in 1980, and the average yearly income from public assistance in 1980 are instruments used to predict the concentration of immigrants and the rate of labor mobility in 1990. The partial F-statistic is significant at the .01 level of significance in all of the first-stage regressions. A Generalized Method of Moments specification test was used to ensure the validity of the instruments.
